Effect of difluoromethylornithine, an inhibitor of polyamine biosynthesis, on the topoisomerase II-mediated DNA scission produced by 4'-(9-acridinylamino)methanesulfon-m-anisidide in L1210 murine leukemia cells.
Treatment of mouse leukemia L1210 cells with the polyamine biosynthesis inhibitor alpha-difluoromethylornithine (DFMO) increased the magnitude of the DNA scission produced by the DNA intercalator 4'-(9-acridinylamino)methanesulfon-m-anisidide (m-AMSA). This enhanced DNA scission was protein concealed and protein associated, as was the m-AMSA-induced scission in cells unexposed to DFMO. The effect of DFMO required more than 6 hr to develop and was greater at 48 hr than at 24 hr of exposure to DFMO. Exogenously added putrescine partially reversed the effects of DFMO, while exerting no effect on m-AMSA-induced DNA scission in cells unexposed to DFMO. The cellular uptake of [14C]-m-AMSA was the same in DFMO-treated or untreated cells. The DNA scission and DNA-protein cross-linking produced by m-AMSA appear to represent the stabilization of an intermediate in the normal cycle of topoisomerase II function (Nelson, E.M., Tewey, K.M., and Liu, L.F., Proc. Natl. Acad. Sci. USA, 81: 1361-1365, 1984). Since polyamine depletion appears to affect the magnitude of this effect in cells, and since polyamines can alter topoisomerase II function in vitro, polyamines may be involved in topoisomerase function in vivo either directly or through secondary effects, such as alterations of the conformation of chromatin, the intracellular site at which topoisomerase acts.